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Coverage: This is a handbook for foremen of electrolytic shops of 
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ment of the. Soviet aluminum industry, and descriptions of fundamental 
principles of electrolytic reduction of aluminum, methods of produc- 
tion of alumina, fluoride salts and carbon materials, mounting and 
dismounting of electrolytic baths, organization of work in electro- 
lytic shops, etc. Examples of simple technological calculations 
are given in the Appendix. y 
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SOV/137-59-1-460 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr l, p 58 (USSR) 


AUTHORS: Khodak, L. P., Rempel’, S.I., Kuznetsov, S.I. 


TITLE: On the Effect of Periodic Charging of Raw Materials on the Energy 
Balance in an Electrolytic Bath (O vliyanii periodicheskikh 
zagruzok syr'ya na energeticheskiy rezhim elektroliznoy vanny) 


PERIODICAL: Tr. In-ta metallurgii. Ural'skiy fil. AN SSSR, 1957, Nr l, pp 
144-148 


ABSTRACT: Utilizing the case of an Al bath as an example, the authors analyze 
the significance of the heat of dissolution of raw materials intro- 
duced into the bath in batches and the significance of an increase in 
electrical potential occurring in the bath during periods between 
charging on energy-balance equations for an electrolytic bath. In 
computing variations in heat content of a system undergoing an 
electrochemical reaction, e.g.: Al2O3+1-1/2C ~2Al+1-1 /2CO2, 
the right-hand side of the equation must show the Al203 in the form 
in which it is introduced into the bath rather than in the form of 
Al203 already dissolved in the electrolyte. In computing the ener- 

Card 1/2 gy balance, the alumina (A) must appear in the same form as that 
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On the Effect of Periodic Charging of Raw Materials on the Energy Balance (cont. ) 


in which it appears in the material balance. An increase in the electrical potential 
of the bath, which occurs as the concentration of A in the electrolyte is reduced, 
results in the consumption of an additional quantity of electrical energy Q,. If 
the increase in potential is brought about merely by a change in the concentration 
of A, then Q,= AZ., where AZ_ is the change in the isobaric-isothermal potential 
of the system. If Gther causes diso are active, the magnitude of the AZy will be 
fully compensated by the electrical energy supplied externally. The magnitude of 
the Q, will be the sum of two items: Qg= AZpt Q', where Q' represents the addi- 
tional’ quantity of electrical energy consumed in the bath as a result of an increase 
in the potential due to any causes aside from a change in the concentration of the A. 
Being a separate item on the input side of the energy-balance equation, the heat of 
dissolution of the raw material in the electrolyte must not be taken into considera- 
tion. A method permitting computation of the mean increase of potential in elec- 
trolyzers operating with raw material introduced periodically is given together with 
the computation of the mean value of the potential increase in an Al bath (this value 
being 0.105 v in said instance). In computing variations in the heat content of a 
system undergoing an electrochemical reaction the output side of the balance equa- 
tion must be based on thermodynamic data for solid rather than dissolved A- 

L.S. 
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AUTHOR: Kuznetsov, S.J. and Vazhenin, S.F. "1 3-h-10/23 


ant 

MITE: Extraction of sulphur into the solution during the leaching 

of bauxites by Bayer's method. (Izvlechenie sery Vv rastvor 
pri vyshche lachivanil boksitov po sposobu Bayera. ) 


PERLODICAL: "Isvetnye Metally" (Non-ferrous Metals) 1957, No.4, 
pPPe 49 - 5k (U.S.S.R.) 


ABSTRACT; The accumulation of sulphur in the aluminate solution in 

the leaching of bauxites leads to increased irreversible losses 

of alkali and can have 4 deleterious effect on the decompos- 
ition and other aspects of the process. In this article an 
account is given of the study of the kinetics of sulphur 
extraction into the solution during leaching of bauxite by 
Bayer's method and the influence on it of various factors. The 
leaching was carried out in 80 ml laboratory autoclaves the 
1eaQrgke solutions containing from 120-137 g/litre A1,0 
from 326-335 g/litre of Nao: ota1’ In all experiments the 


leaching was carried out on diasporic bauxites containing 

5000 — 553% ALo0 and 0.25 - 1.9% S, the bauxites being ground 
SoGmesh. Lime was added to activate the leach~ 

ing, and all experiments were carried out at 200 - 205 CG. The 

extraction of sulphur is plotted against the duration of 
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Extraction of sulphur into the solution during the leaching 
of bauxites by Bayer's method, (Cont. ) 13%-4-10/23 


leaching for various Conditions and against the silica content 
in the bauxite. The experiments were carried gut under 

conditions rather Similar to those prevailing in practice and 
the results are considered to give a useful indication of the 


: here are 2 figures. 
Card 2/2 there are 3 references, all Slavic. 
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. Accelerating the decomposition of aluminate solutions by inoculating 
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1954200 F '57. (MLRA 10:5) 


1.Ural/skiy poli tekhnicheskiy institut imeni S.M. Kirova. 
(Alumi nates) 
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Effect of sulfur compounds on the dispersion formation of alusinun 

hydroxide in the process of decomposition of aluminate solutions. 

‘Uppeegrikl.khim. 30 no.2:297-299 F  '57. (MLRA 10:5) 
(Aluminum hydroxide) 
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USSR/Physical Chemistry - Solutions, Theory of Acids and Bases. Bell 
Abs Jour: Referat. Zhurnal Khimiya, No 3, 1958, 7290. 

Author 


Inst : 
Title 3 


5-1. Kuznetsov, L.N. Antipin, 8.F. Vazhenin. 


Character of Change in Some Properties of Aluminate Solu- 
tions in Decomposition Process. 


Orig Pub: Zh. prikl. khimii, 1957, 30, No 3, 357-361. 


Abstract: The character of changes in density, viscosity, specific elec- 
trical conductivity, surface tension and oversaturation degree 
of aluminate solutions at the decomposition process in various 
industrial regimes is show. It is found that these properties 
change very little in the decomposition process. They may be 
assumed without any great error to be constant in the complete 
duration of the process with the exception of the initial period. 
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Concerning the review of the book by V.A. Masel! "Alumina production. 
PSvet, met, 30 no.11:82 HN '57. (MERA 10711) 


1, Zaveduyushchiy kafedroy "Metallurgiya legkikh metallov" Severo- 
rivecaeee prio ma valldreicheskogo instituta (for Zhukovekiy), 2, Za- 
veduyushchiy kafedroy "Metallurgiya legkikh metallov" Moskovskogo in- 
stituta tevetnykh metallov 1 zolota im. MI. Kalinina (for Belyayev). 
3, Zaveduyushchiy kafedroy "Metallurgiya legkikh metallov" Ural'skogo 
politekhnicheskogo instituta im, S.M, Kirova (for Kuznetsov), 

(Alumina ) (Mazel!, V.A.) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 10, p49 (USSR) 


“AUTHORS: Kazretsov, Sil, Antipin, L.N., Sryvalin, J.T., Serebrennikova, 
O.V., Derevyankin, V.A. 


TITLE: Properties of Aluminate Solutions (Svoystva alyuminatnykh 
rastvorov) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 58, pp 36-50 


ABSTRACT: A study is made of the properties of aluminate solutions for 
density, viscosity, electrical conductivity (C) and surface ten- 


sion. Subjected to the investigation were solutions containing 


~30-320 g N2Ozo¢q)/liter and 15-320 g Al,Oj/liter, with a 
basicity of 1.48-3.53. The solutions are made by dissolution of 
grade Ag, Al in chemically-pure caustic. These properties of 
the aluminate solutions are measured at 30, 40, 50, 60, and 
60°C. Density is determined by pycnometer, viscosity by the 
Ostwald viscosimeter, and electrical conductivity by the 
Kohlrausch bridge. Surface tension is determined by the method 
of maximum pressure of air bubbles (the ''Rebinder" instru- 
ment). -An investigation of aluminate solutions of various molar 

Card 1/2 Na20rota1 Al2O03 ratios in accordance with strength show that 
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at first specific C rises with Na O concentration, attaining a maximum at 


90-140 g NagOQro¢qi/liter, and then declines. The molar C of aluminate solu- 
tions drops smoothly as concentration rises. Molar C decreases with in- 
creasing AljO3 concentration in the solution. As temperature rises, the C 
maximum shifts toward higher concentrations. The viscosity of aluminate 
solutions containing up to 100 g Na0, otaj/ liter at various A120, concentra- 


tions is virtually the same as the viscosity of NaOH solutions of the same 
Strengths. The high values of the molar C of aluminate solutions and the low 


values qf the energies of activation bear witness to the fact that the predomi- 
nant Na’ solutions in dilute solutions are also accompanied by a smaller 
amount of OH”. Viscosity is determined primarily by the large. and sluggish 
aluminate anions. As temperature rises, the density of the aluminate solu- 
tions shows a linear decrease. In dilute solutions, the energies of activation, 
€g andc¢, are 400-700 cal/mole, while in strong solutions they differ and 
depend upon the Na 20:Al303 ratio. Surface tension rises with concentration 


and drops as temperature rises. 
Card 2/2 O.B. 
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eT Tuance of admixtures on the properties of aluminate solutions. 
Trudy Ural. politekh.inet. no.58:51-56 ‘57. 
(Alkali metal aluminates) 


(MIRA 11:4) 
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Influence of sulfur compounds on the dispersive composition of 
aluminum hydroxide in the decomposition process of aluminate 
solution. rudy Ural.politekh.inst. no.58:68-70 '57. 
(MIRA 11:4) 


(Alkali metal aluminates) (Sodium sulfate) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2 


STAG SSE ns RUT er AQ 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


"APPROVED FOR RELEASE: 06/19/2000 CIASRDPS6- ops U teat eee. = 


See? SRT AR a eg a Re 


Fada 


Seige eae the BUN Shem Ade TSH 


Bee ‘of fe LAr jae = ae fe OW) Ain Mate Meme akg? on tr Tse 


KHODAK, L.P.; REMPEL'7 KuanErsov , ch us 


een 

Energy balance of atistion Sache “ truay Ural.politekh.inst. 

no.58:88-96 '57. (MIRA 11:4) 
(Aluminum--Blectronetallurgy) 


YUE BERS SOMERS? PECL SOB A Fa NARS OE SR ENED PR PEA SRDS ND ie Pe POE EY A PE NI SEE OES BP eM AEC ATN RAN RH SR SS ERS ST SA MLE te ER RAED Ere SET PME REY ECON BEEPS 


Pri 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


CIA-RDP86-00513R000928130006-2 
ze 2 Shits RAS 


al ; ’ | ~ 


"APPROVED FOR RELEASE: 06/19/2000 


i ‘ 

\ : 

: R R 2 ¢ if 2 a 
i a oR . @ &§ KF ¥$H AHH B 


ore S810 H3tr. 
Boyswtiaty £q wrizseredeer Jo warionporg ““cpaenttd °p°A Fee fr 


CIA-RDP86-00513R000928130006- 


wae De ae ll ree Dre en 
a9 CEpenE Py yor ‘campy ‘ evred sa 


(event, LasgaueT@x) evemegsin 29 SMTTRS O€) 30 woTsTees oer 
Aq MERTON STTTWVeN Jo wravEyel, “actrmeneay “E"D Pe 


APPROVED FOR RELEASE: 06/19/2000 


Seoxpepeez *y*a fscevesoig ‘(ITE “UTA 


feecustog TesTaylay, Jo eewRTeMED *(°ee “deey) ESTO, VR SP TeOE TeT2OS TE 


Sqoresg Tern “OUINT TEI 2D OTETWET OT) JO SvOT esEETT) 
Pree eegreesl “TITS Sr. temn fuses wo afepey * 


"APPROVED FOR RELEASE: 06/19/2000 


eS eS CRETE 


AUTHOR: Kuanetsov, 8. I. 


Sasa ae sedate 


‘VITLE: 


CIA-RDP86-00513R000928130006-2 


Beeisred 


gov /163-58-1-9/53 


ra ever mn anes Lasse 
The Ultramicroscopic Investigation of Aluminate Solutions 


(U1! tramikroskopicheskoye desledovaniye alyuminatnykh 


rastvorov) 


PERIODICAL: 
Nr 1, pp 40-42 (USSR) 


ABSTRACT: 


Nauchnyye doklady vysshey shkoly. 


Metallurgiya, 1958; 


The struoture of aluminate solutions was investigated by 


means of the ultramicroscopic method. These investigations 


showed that the alumira 


The behavior of the alumina 


te golutions do not contain submiocrons. 
te solutions in the 


decomposition 


process was investigated by ultramicroscopic observations 


according to 


the influence exerted 


by diverse additions, as 


e.g» aluminum salts and colloidal aluminun hydroxide. 


The heterogeneity of the 90 
addition of aluminum gel to 


lutions highly increases on 


the 
the aluminate solutions. A high 


concentration of submicrons occurs, which further agglomerate 


into micro- and macro particles, 


as well as an intense de- 


composition of the alumimte solution under the formation of 
highly dispersed hydrargillite. 
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The Ultramicroscopic Investigation of Aluminate Solutions 


temperature of the initial solution to 60 - 60°C under the 
addition of aluminum gel. 

New concepts of the structure of the aluminate solutions 

as well as new concepts of the growth of the hydrargillite 
crystals in the decomposition process of aluminate solutions 
were obtained by the ultramicroscopic investigations. There 
are 6 references, 3 of which are Soviet. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut 
(Ural Polytechnical Institute) 


SUBMITTED: October 4, 1957 
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Kuznetsov, S.I. 136~58-3-11/21 


On A.N. Lyapunov's article *Critical notes on S.I. Kuznetsov's 
Articles" (0 stat'ye A.N. Lyapunova "Kriticheskiye zamechaniya 
o stat'yakh S.I. Kuznetsova") 


Tavetnyye Metally, 1958. Nr.3. pp. 61 - 65 (ussn) 


The author replies to Lyapunov'’s criticisms (Tavetnyye Metally 1957 
Nr.7) of points in two of his papers on reasons for the periodical 
gize reduction of aluminium hydroxide in the decomposition of aluminate 
solutions. He presents results of additional experiments (in which 
y.A. Derevyankin participated) on the decomposition of a solution 
(132.5g total’ Nag0 and 125.2g Al203 per litre) with coarse-grained 
primer, the sizing of the product being tabulated. This showed that 
many new small crystals are produced, thus confirming his previous 
statements. He refers to electron-microscopic studies which showed 
the appearance and growth of dendrites at isolated points of the 
surface of hydrargillite crystals and deals with the heat effect of the 
hydrolytic decomposition of sodium aluninate. He agrees with Lyapunov 
that the heat effect on the surface of growing particles due to the 
heat of crystallization is small, but denies that this heat has no 
influence on the growth and relates this to the "wave" mechanism of 
crystallization established by 0.M. Ansheles, V.B. Tatarskiy and A.A. 
Shteynberg (ref.12). We indicates aon error in Lyapunov's treatment of 
the crystal-boundary temperature and defends his om recommendation 
tion can be minimised by lowering the 
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On A.N. Lyapunov's Article “Critical Notes on 3.1. Kuznetsov's Articles® 


initial and final decomposition temperature. In support of his 
recommendation he cites experience at the Ural'skiy (fig.2) ond 
Bogoslavakiy (fig.3) aluminium works. The latter contradicts 
Lyapunov's attribution of size changes to temperature changes. 
There are 4 figures, 1 table and 12 references, 8 of which are 


Slavic. 


ASSOCIATION: Ural'skiv Politekhnicheskiy Institut (Ural'skiy Polytechnical 
Institute) 


AVAILABLE: Library of Congress, 
1. Aluminates—Decomposition-Analysis 
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Most satisfactory conditions for the leaching of soda~gehlenite 


-71-75 158, 
sinter. Trudy Inst.-met. UFAN SSSR no.4:71-75 ¢ ahaa 


(Gehlenite) (Leaching) 
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AUTHORS: — Kusneteevy-Sriv,—Derevyankin, VeAqs sov/163-58-4~1 5/47 
Shabalina, O.K. 
TITLE: Investigation of the Recrystallization Process of Gibbsite Into 
Bemite (Issledovaniye protsessa perekristallizatsii gidrargillita 
vy bemit) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 4, 
pp 87 - 93 (USSR) 


ABSTRACT: At temperatures of cver 420°, gibbsite, if cbserved in an aqueous 
or basic medium, beccmes unstable and changes into “bemite" (Refs 

4ye)s Up to now, this process has not yet been fully investigated. 
In the present instance the course of recrystallization of gibbsite 
into "bemite’ (Bohemian ruby?) was investigated by means of X-ray 
anazysis and electronic microscopy. A description is given of the 
experimental method. The recrystallization in question took place 
at 210 in water or alternatively in aluminate solutions of dif- 
ferent concentrations, saturated or unsaturated with respect to 
"hamite", Electron-microacopic investigations offered the possibili- 
ty of fcllowing the chenges occurring in ‘he surface particles of 

Card 1/2 hydroxide during the recrystallization process of gibbsite into 
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Investigation of the Resrystallisation Process SOV/163-58-4-15/47 
of Gibbsite Into Bemite 


"bemite" under various conditions. At the same time, the re- 
crystallization tests in aluminate solutions gave clear evidence 
of one cf the causes of the reduction of the size of the crystals. 
With an increase of the temperature of the aluminate solution up 
to 80 - 90° the gibbsite crystals split up into smaller particles 
cansing fragments to be scattered in all directions. Thus, aluminate 
sclutions effect the aplitting-up of gibbsite crystals and this ig 
to be regarded as the first cause of the comminution of hydroxide 
during the recrystallization process. There are 4 figures and 5 
references, 4 of which are Soviet. 


ASSOCIATION: Ural'skiy politekhnicheskiy inatitut (Ural Polytechnical Institute) 


SUBMITTED: March 15, 1958 
Card 2/2 
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TITLE; 


PERIODICAL: 


ABSTRACT: 
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$0V/163-59-1-10/50 
Derevyankin, Ve. Ae, Kuznetsov, 8. I., Shabalina, 0. K. 
SU se eens, 


Investigation of the Aluminum Hydroxide Forming in the Spon- 
taneous Decomposition of Aluminate Solutions (Issledovaniye 
gidrookisi alyuminiya, obrazuyushcheysya pri samoprcizvol'nom 
razlozhenii asyuminatnykh Sicivareyy 


Nauchnyye doklady vysashey shkoly. Metallurgiya, 1959, Nr 1, 
pp 42-47 (USSR) 


The method used in this investigation is described first. 

The aluminate solution was obtained by dissolving AOO aluminum 
in a chemically pure caustic soda goluticn. Tha solutions 

thus obtained contained 25 ~ 264 g/1 Na,0 and ware practical- 


ly free from sodium carbonate. The molar ratio Na,0:A1,0 


in the solutions was 1.193 and 1.70. Observations with the. 
electron microscope in combination with an X-ray structural 
analysis provided the information fer the determination of 
the phase composition, the shapa and the nature of the sur- 
face of aluminum hydroxide crystals formed during the 
spontaneous decomposition of aluminata solutiozs. The most 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2 


0) 2 iad thre er eget 


30V/163--59-1--10/50 
Investigation of the Aluminum Hydroxide Forming in the Spontaneous Decom- 
position of Aluminate Solutions 


interesting conglusions drawn in this paper are as follows: 
1) The newly precipitated aluminng hydroxide forming in the 
spontaneous decomposition of aluminate solutions of different 
concentration, is a hydrargillite. If the aluminum hydroxide 
is kept in the parent solutions for some time, baydrite is 
found in the precipitation produat of thia hydroxide. 2) The 
crystals of newly precipitated aluminum hydroxide exhibit a 
surface still in a state of development. The surface is in 
direct contact with the parent solution. In the course of 
time their habit turns in‘ic that of hydrargillite crystals. 
In highly concentrated soliutiorc they develop a pronounced 
bayerite habit. 3) If the oryatale are kept in the parent 
solutions it is found that teniaclas are formed on the sur- 
face of the hydroxide parti:ie:, which take the shape of thin 
triangular or rhombic platelets. There are 3 figures, 1 table, 
and 3 references, 1 of which is Soviet. 


ASSOCIATION: Ural'skiy politekhnicheskiy inatitut (Ural Polytechnical Inatitute). 
SUBMITTED: March 29, 1958 
Card 2/2 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2 


ar 


ss Ya Pe ieavt cea’ : BP 1 . 
REE ERE REED HS YD BA SPR SO Riga tas es i SEY Ps We 
rs i — ee 


 -KRODAK, L.P.; KUZNETSOV, §-1.- vay aT. enue 
" WOLEVE ReTSONs.Sed-; IVANOV, A.I.; SENABRENNIKOVA, 0.¥.; 


tT oVe 


Obtaining alumina from bla 
t . 
Inv. Stbeotd AB Sess feaises tee rich in the compound, 


(Alumina) (Sigg) 
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~KUZNETSOV, 8.1.3 DEREVYANKIN, V.A, 


On the ability of coarse~grained aluminum hydroxide to induce 
nucleation in decomposition of aluminate solutions, Croat chem 
acta 31 no.43141-148 "50. (EZAI 9:9) 


1. Urals Polytechnical Institute, Sverdlovsk, U.S.S.R. 
(Crystals) (Aluminum hydroxide) 
(Aluminates) 
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AUTHORS: Kuznetsov, S. I., Derevyankin, V. A., Shabalina, 0, K, 
TITLE: The Effect of Boemite and Diaspore Addition on the 


Rate of Decomposition of Aluminate Solutions 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol 33, Nr 2, pp 257- 
266 (USSR) 


ABSTRACT: Tnois is the first article of a series devoted to study -. 
of different aluminum hydroxides and oxides on the rate 
of decomposition of aluminate solutions. Decomposition 
of the aluminate solutions with seed crystals of 
boemite and diaspore was studied in this article. The 
starting aluminate solutions were prepared from "pure" 
brand aluminum and chemically pure NaOH. The amount 
of A1,0 in these solutions was 120-135 g/liter and that 
of NasOpen.? 122.5-144 g/liter; NO, 54 121-131 g/liter}. . 


Note: Na,0 an is the amount of Na,0 in the solution 


card 1/9 in the form of alkali, aluminate, and soda; Nano ot 
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is the amount of Na,0 in a form of alkali and aluminate. 


The molar ratio, Q en? of Na50, en to A1,03 is a 
is 1.60- 


“1.735 and that of Na50) 54 to A1,03, 4 eat 

1.73. The an-cunt of organic substances in the starting 
aluminate solutions varied from 0 to 2%. The following 
seed crystals were used: boemite obtained by roasting 
hydrargillite at 300° for 3 hours, henceforth called 
thermal boemite; boemite obtained by hydrothermal 

- recrystallization of hydrargillite at 300° for 8 hours; 
dlaspore synthesized by A. Laubengayer and R. Weisz 
method (J. Am. Chem. Soc., 65, 247 (1943); and product 
of incomplete hydrothermal recrystallization of boemite 
into diaspore, containing 75% diaspore and 25% boemite. 
The size of the seed crystals varied from —40 to 

+100 ; The decomposition temperature ranged from 
56° at start down to 30° after 72 hours in all cases. 
Tne seeding. activity of the thermal boemite is shown 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


"APPROVED FOR RELEASE: 06/19/2000 CTA REPEC Nope oeoe aoe ueee = 


SEEN ERTS OF eS 2 eR Ree 


(CURE: © mcuis 


The Effect of Boemite and Diaspore Addition on 77626 
the Rate of Decomposition of Aluminate Solutions S0v/80-33-2-1/52 


Card 3/9 


Fig. 1. Decomposition kinetics of the aluminate 
solution with different amounts of thermal boemite: 
a - without organic admixtures 3 b ~ with organic 
admixtures, 0.96% oo based on Nan0 oon 3 <A - degree 


of the solution decomposition (in %); B - duration of 


)s 


ghe Segompostbign fhougs) Tae Seeding ratio: 1 - 0.05; 
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Note: Tne seeding ratio is the ratio of A130, in 


seed crystal to A1,03 in solution. The seeding 
eared of the hydrothermal boemite is shown in 
4 b) 

40 

Jo 

20 

1 

0 0 


Fig. & 


Card 4/9 See caption on Card 5/9 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


ped a EAH 


"APPROVED FOR RELEASE: 06/19/2000 laa sealed 


ST SME EPS Ess Std = E = CRATSRAEE FeO AS 
PERE TR a ee PS TS Sen 
agsmaetetas SAB ed Se Gee ET a Racked id 2 ES 


The, Effect of Boemite and Diaspore Addition on 77626 
_ the Rate of Decomposition of Aluminate Solutions S0V/80-33-2-1/52 


Caption to Fig. 2: 


Flg. 2. Decomposition kinetics of the aluminate solution 
with different amount of hydrothermal boemite: a - 
without organic admixtures; b - with organic ad- 
mixtures, 0.25% 0, based on Na, on! A - degree 


of solution decomposition (in %)} B - duration of the 
decomposition (hours). ‘The seeding ratio: 1 - 0,02; 
2 - 0.05; 3 - 0.07; - 0.1; 5 - 0.23 6 - 0.5. The 
seeding ratio in Fig. 2b is between 0,02 and 0,5, 


The seeding activity activity of the product of . 
incomplete recrystallization of boemite into diaspore 
1s shown in Fig. 3, 
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Pig. 3. Decomposition kineticsoaf aluminate solution 
with different amounts of seed crystals from incomplete 
recrystallization product of boemite into diaspore: ] 
a -without organic admixtures; b - with organic 
admixtures, 1% based on Na, A -degree of the 


0 
en; 
solution decomposition (in a); B - duration of the 
decomposition (hours). The seeding ratio: 1 - 0.05; 
2- 0.1; 3 - 0.2; 4 - 0.5. The seeding ratio in Fig. 
3b igs in the range 0.05-0.5. 


Decomposition of the aluminate solutions containing 
seed crystals of thermal boemite results in’ 
precipitation of the comparatively large hydroxide 
crystals, most of which are ines A very fine 
precipitate of the hydroxide crystal —4Ou up to 
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46-55% was observed when seed crystals of the 
hydrothermal beomite were used. The solution in this 
case did not contained any organic admixtures. The 
small amount of seed crystals (the seeding ratio 0.05 
~O.1) facilitates the precipitation of fine crystals. 
Analysis of the hydroxide crystals indicated that - 
they are composed of hydrargillite and seed crystals 
and the precent of the hydrargillite is higher than 
could be expected from decomposition of the solution, 
It means that part of the seed crystals undergo 
transformation into hydrargillite. X-ray phase analy- 
sis of the precipitates obtained during the decomposition 
of aluminate solution containing seed crystals of 
hydrothermal boemite showed that they also contain 
bayerite, i. e., that hydrothermal boemite on mixing 
with aluminate solutuion is transformed first into ~ 
bayerite and then into hydrargillite. The high seeding 
activity of the product of incomplete recrystalliza- 
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tion of boemite into diaspore, compared to hydro- 
thermal boemite is due to the partially distorted 


curves) is due to the recrystallization of the outer 
layer of boemite into hydrargillite, Microphotographs 
of the formed crystals taken with an electron microscope 
are given, It was concluded that diaspore is inactive 
aS a seeding agent for the decomposition of the 
aluminate solutuions. There are 9 figures; and 6 
references, 2 Soviet, 3 German, and 1 U.S, The U.S, 
reference is; Laubengayer, A., Weisz, R., J. Am. Chem, 
Soc,, 65, 247 (1943). 


Ural Polytechnic Institute, Sverdlovsk (Ural'skiy 
politekhnicheskiy institut, Sverdlovsk) 
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Kuznetsov, S. I., Derevyankin, V.A., Shabalina, O. K. 


Petes 


The Effect of Added ‘sAlumina and Corundum on the 
Rate of Decomposition of Aluminate Solutions 


Zhurnal prikladnoy khimii, 1960, Vol 33, Nr 3, 
pp 547-552 (USSR) 


This 1s a continuation of studies (Abstract 77626) on 
the rate of decomposition of aluminate solutions under 
the influence of added aluminum-oxide grains. This time, 
the authors used -alumina and corundum seeds, and the 
transitional products between the two, to accelerate 
aluminate decomposition by growing crystals. The 

three types of seeds were produced on annealing 


hydrargillite at 800° C for 4 hr, diaspore at 1,200° Cc 


for 5 hr, and hydrargillite at 1,100° C for 12 hr, 
respectively. Figures 1 and 2 illustrate the seeds of 
-alumina and its transitional products to corundum 
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effectively accelerate the decomposition of dis- 
solved sodium aluminate after a certain period of 
induction, while corundum does not affect the 
aluminate decomposition during any duration. The 
induction period decreases with the increasing 
quantity of the seeds relative to that of the alu- 
minate solution, i.e., with the seeding ratio. 
Organic impurities first reduce the decomposing power 
of “~alumina, but later increase it considerably. 
The decomposition of aluminates by ‘-alumina gives 
rise to the precipitation of extremely fine aluminum 
hydroxide. Up to 30% of the grains remain smaller 
than 40. . Small amounts of organic impurities 
increase this fraction up to even 70%. However, the 
higher contents of organic substances make the hydroxide 
slightly coarser. Larger quantities of seeds (seeding 
ratios 0.2-0.5) also reduce the grain size of the 
hydroxide. The precipitate, generated by the 
transitional products from ‘-alumina to corundum, 
Card 2/6 consists of up to 25% of the fraction under 40 : 


TREES PEPE TOE PSD Ey Nae eS TORN e FE EW HL OSM BESO A BE OYE ROE eee CRE 1 Ot RRS 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928130006-2 


“a tine a ee 


ae = — 


The Effect of Added -‘ -Alumina and 78206 
Corundum on the Rate of Decomposition SOV /80-33-3-T/47 
of Aluminate Solutions 


in which the majority of grains vary from 2-5 °. 
across. X-ray diffraction data proved that all the 
precipitates consist of hydrargillite and the surface 
layers of the seeds themselves also turn into hydrar- 
gillite during the initial period of induction. Perhaps 
’ alumina first turns into boehmite, then into 
bayerite found in the X-ray diffraction photographs, 
then into hydrargillite. Electron microscopic data 
disclosed the composition of -alumina of amorphous 
minute particles, whose porous aggregates have large 
surfaces per minute volume. During the induction period 
they become covered with dendritic crystals of boehmite 
and hydrargillite, 0.1-0.5: long and Q.1:. across, 
whose crushing off at stirring of the solution produces 
numerous new crystallization centers. Some of the fine 
grains of “alumina recrystallize into hydrargillite 
completely and form pseudohexagonal platelets. In 
conclusion, the authors state that the seeding capa- 
city of boehmite and ~ -alumina is related to their 
instability in the presence of hydrargillite. 
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During the induction period, their surface layers turn 
into hydrargillite. Diaspore is also unstable but 
because of the very low rate of its recrystallization 
into hydrargillite, does not cause decomposition of 
aluminate solutions. The same reason is likely to be 
true for corundum. There are 8 figures; 1 table; and 
1 Soviet reference. 


Ural Polytechnic Institute. Sverdlovsk {Ural 'skiy 
politekhnicheskiy institut. Sverdlovsk) 


April 11, 1959 
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Bie. 1. Becomposition kinetics of aluminate solutions 
containing different quantities of -alumina seeds. 
(a) Without organic impurities; (b) with 1% O, of 


organic impurities considering total Na50 100%; (c) 
with 2% 0, of organic impurities; (A) degree of solu- 
tion decomposition (%); (B) duration of the decomposi- 


tion (hr). Seeding ratio: 1-0.01; 2-0.05; 3-0.07; 
h-O.1; 5-0.2; 6-0.5, 
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Fig. 2. Decomposition kinetics of aluminate solutions 
containing different quantities of the seeds produced 
by an incomplete recrystallization of -alumina 
into corundun. (a) Without organic impurities; (b) 

1% QO. of organic impurities considering total Na0 


100%; (A) degree of the solution decomposition (%); (B) 
duration of the decomposition (hr). Seeding ratio: 


1-0.05; 2-0.1; 3-0.2; 
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AUTHORS Shabalina, 0.K., Derevyankin, Vi& and Kuznetsov, S.I. 


TITLE: Experimental investigation of aluminum and hydroxides 
and oxides by means of the electron microscope : 
PERIODICAL! Zhynal, prikladnoy Khimii, v. 33, no. 12, 1960, " 
2774 - 2777 


TEXT: The electron microscope is being increasingly used as a 

means of assessing the properties of aluminum hydroxide@ and oxi- 

des, so the authors studied various aspects of the preparation of ra 
samples for this purpose. Somewhat modified versions of the stan--——— 
dard procedure were tested to try and surmount certain difficul- 
ties: The presence of soluble alkali impurities; the existence of 
readily-hydrolyzable substance such as the titanium compounds 

noted by M.V. Mir@pov et al (Ref. 2: Izv. Vuzov, Tavet. met, 1, 83, 
1959); and the occurrence of large crystals with dimensions of 10p 
and more. Benzene appears to be the best liquid for preparing sus- 
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pensions} ethyl alcohol ie unsuitable in view of the damage inour- 
red by the collodion backing on desiccation. Carbon can also be 
employed as a film-backing in addi tiongte collodion. It is made by 
evaporating 4 polystyrene - benzene solution on glass, after which 
the residue is dusted with carbon. The softened polystyreae is 

then dissolved in ethyl promide, and the residual carbon-figm is 
again washed in benzene and dried on the carrier-g@pting- Collodion 
and carbon film-backings react differently to concentrated NaOH 

and aluminate solutions: with NaOH the former material is loosened 
and fractured and evapcration of the solution, whereas the carbon / 
backing is not affected in this way- A dense, ragged, coagulated — 
layer obscuring all details is also formed when an aluminate solu- 
tion is evaporated on the collodion film-bddeeing- Investigation of 
crystals contaminated by alkali discloses the presence of halos or 
branching folds of alkaline film around them which distorts the 

true surface picture and gives rise to the illusion of numerous 
offshoots near diaspore crystals. But previous work by ST Kuzgnet- 
pov et al (Ref. 43 Metallurgiya NDVSh, 4, 87, 1958; Kohasezati La- 
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pok, 14, 7, 29, 1959) and V.A. Derevyankén et al (Ref. 5: NDVSh, # 
Metallurgiya, 1, 42, 1959; Tr. Ural'skogo politekh. inst. im. S.M. 
Kirova, 98, 106, 1960) has shown that diaspore; unlike bemite and 
gibbsite, does not form dendrites. If these alkali-cntaining cry- 
stale are applied to carbon film-backing, nowever, they preserve 
their clear outlines since alkali will not deliquesce on it. As re- 
gargs the question of large crystals, the very rigidity of the car- 
bon film impedes the application of the technique used by the au- 
thors for turning erystais in order to appraise their three-dimen- 
sional form; the film fractures and turns with the crystals. This / 
does not happen with collodion backings, and the authors have been 
able to employ such a method in much of their research. In view of ——~ 
this fact, and taking into account the need for rapidit% and sin- 
plicity when preparing large numbers of samples for electron-mi- 
eroscope analysis, the standard procedure involving the use of col- 
Llodion film-backing is recommended, although the expediency of 
utilizing the other modifications is also noted by the authors. 

There ure 3 figures and 5 references: 4 Soviet-bloc and 1 non- 

ne The reference to the English-language publication 
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(Ural Polytechnic Institute im. S.M. Kirov) 


SUBMITTED: March 9, 1960 
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Application of flocpulents in the alumina industry. Kob lap 93 
no.6:241-244 Je '60. 
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992105 160. : (MIRA 14:3) 
; (Bauxite--dnalysis) 
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(Electron microscopy) 
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AUTHORS : Derevyankin, V.A., Kuznetsov, S.I., and Shabalina, 0.K. 
TITLE: Effect of additions of titanium oxide and silica on 


the leaching rate of aluminum hydrgxide 


PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 7, 1961, 
1456 — 1461 


TEXT: The main part of this article deals with the study of kine- 
tics and the nature of dissolving pure aluminum hydroxide in the 
presence of titanium and silicon oxides. To establish the nature 

of dissolving the crystals of hydroxide use was made of electron 
microscopy, by which means data was obtained on the formation of 
protective surface films on hydroxide crystals and also on the 

form of traces of chemical compounds, developed by the reaction of 
Ti and Si oxide with an alkaline solution of aluminum during leach-~ 
ing. The composition of these compounds were not studied. For 
leaching experiments following aluminum hydroxides were used: 1) 
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Hydrargilite, obtained under control conditions; 2) Bemite, prepa- 
red by the recrystallization hydroargilite under hydro-thermal 
conditions at 300°C and for 8 hours; 3) Diaspor, prepared by the 
method of A.W. Laubengayer and R.S. Weisz (Ref. 6: J. Am. Chem. 
Soc. 65, 247, 1943), i.e. by heating bemite in presence of water 
at temperature 350-375°C with 2 % of diaspor seed. The results of 
the experiments confirmed that titanium oxide appreciably lowers 
the leaching rate of diaspor and bemite, but has no effect on the 
dissolving rate of hydroargalate. It was also confirmed that tita~ 
nium oxide inhibition at a temperature of 150°C and higher pre- 
vents the leaching of bemite and diaspor; but on reaching 230°C it 
no longer prevents the leaching rate of bemite while the solution 
of diaspor is still inhibited. In this respect, Ti0o gel and ru- 
thile differ, the latter being less active. In the presence of 
waste (3-4 % of the initial weight of solid phase), the inhibiting 
action of titanium oxide is much smaller and at temperatures above 
175° becomes practically zero. The oxides of silicon also deter 
the leaching of aluminum hydroxide, but to a lesser extent than ti- 
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tanium oxide. Te best inhibitors are silica gel and opal. Elec- 
tron microscopy has confirmed NoKe Druzhinina's suggestion on the 
mechanism of the 4nhibitive action of titanium oxideby 1-€s the 


of film is appreciably less than 100 and on the addition of 
waste films were not formed. With an increase in leaching time, 
the protective films orystallize into needle-shaped crysta 

still form protective layers, but now these are porous and alka- 


surface of aluminum nydroxide erystals can be explained in the 
following manner: Silicon compounds contained in bauxite react 
with alkaline aluminum solution to form sodium silicate which in 
turn, reacts with sodium aluminate to form a complex compound Nag0- 
A120 » 28109. 2H20- The form of reaction, state the authors, is pro- 
pablg: 


from alkaline attack. The formation of aluminum silicates on the x 
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2NaAl (0H), + eNa,810, == 4Na,0 « Al,0 *2810,°2H,0 + 


2°35 
+ 4Na0H. 


The equilibrium of the above reaction is displaced to the right 
since sodium aluminum silicate is fairly insoluble in aluminum so- 
lutions especially of low or medium concentrations. The best condi-~ 
tion for above reaction to take place is at the surface of bauxite 
particles. There are 4 figures and 7 references: 6 Soviet-bloc and 
1 non-Soviet-bloc. The reference to the English-language publica-~ 
tion reads as follows: A.W. Laubengayer, and R.S. Weisz, J. Am. 
Chem. Soc., 65, 247, 1943. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytech 
nic Institute) 
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